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IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1mo XMMHUHU Ha ypOBHE cCpelHEro oOIiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepanmny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHs (herepanbHO 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero oo6pazoanuss (POII COO), mnpencraBneHHbIX B DenepanbHOM TOCYAAPCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmm mnpemnonaBaHus y4eOHOTO TpeaMera
«Xumusi» B 00pazoBaTelbHBIX OopraHu3aiusax Poccuiickoit denepanun, peanu3yromuX OCHOBHBIE
o0Opa3oBaTelibHbIE MPOrpamMMbl, U OCHOBHBIX NOJIO)K€HUM «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccutickoit @eaepannu Ha nepuon a0 2025 roga» (Pacnopsixenue Ipasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJXOJ0B K pa3paboTKe MporpamMMmbl IO XMMHH, K ONPEENICHNI0 00LIeil cTpaTeruu
00y4eHHs1, BOCIIUTAHUS U Pa3BUTHUS OOyUaIOIIUXCS CPEACTBAMHU y4eOHOTo IpeameTa « XUMHUs IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIenTyalbHble mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, CoJepKaHus, pe3ylbTaToB OOyueHUss U TpeOOBaHMI K YPOBHIO
[IOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IIOJIydaeMO€  BBIIYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3aIiy, SBJISIETCS HEOThEMJIEMON 4acThI0 MX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEPLIAIOIIUM
ATaoOM peajiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHYECKOro O00pa3oBaHHA. OTH IIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB
pUpO/ibl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KYyJbTYphbl YEJIOBEKa, a TaKkKe DKOJIOTUYECKU
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 3/J0pPOBBIO U MPHUPOAHOM cpene. Peanusyercs xumuueckoe
o0Opa3oBaHue 0O0yYaroIIMXCS Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeaMera «XUMHsS», COAEpkKaHUE U IOCTPOEHUE KOTOPOrO ONPEAEIEHB! B IPOrPaMMe 10 XUMUU C
y4€ToM cnenn(UKd HAyKH XMMHH, e€ 3HaYCHUs B MO3HAHUU IPUPOJABI U B MAaTEPUAIBHOW KU3HU
o0miecTBa, a Takke C y4éTOM OOIMX LeNeld M TNPUHIMIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHero ol1iero oopazoBanus B Poccuiickoit denepanum.

XUMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOy pojb B COBPEMEHHOM
[MBWJIM3AIIMU, B CO3JaHUM HOBOM 0a3bl MaTepHaNbHOW KyJIbTypbl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHKE PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHUE 1IEJIOCTHOTO MPEACTaBICHUS 00
OKpYXaloIleM MHUpe KaKk O €AMHCTBE MPHUPOJAbI U YelloBeKa, KOTopoe (opMUpYeTCs B XMMHUU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MUPa, OCO3HAHNUS B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU PUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMM, XUMHs CTajla HEOThEMJIEMOMN
4acTbI0 MUPOBOI KyJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TpyAa U *KU3HU KaXKIOro YjIeHa
obOuiectBa. CoBpeMEHHass XMMHUSI KaK HayKa CO3UAaTelbHas, KaKk HayKa BBICOKUX TEXHOJIOTHMM
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOOJIeM YCTOHYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOMH,
SHEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBI 310POBBS.

B coorBercTBMM ¢ 0OmUMHU LENSIMU M MPUHIMIIAMH CpPEIHEro oOmiero o0pa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIii ypOBeHb H3Yy4EHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO MM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B JKU3Hb COLUYMA,
MPOIOJDKEHHS 00Pa30BaHUs B PA3IMYHBIX 00IACTSAX, HE CBSA3aHHBIX HEITOCPEICTBEHHO C XHMHUEH.

CocTaBiomKUMU npeameTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — « OpraHndyeckas XuMus»
u «OO01as u HeopraHuveckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOIM HAyKH: CHCT€Ma 3HAHWUN M0 HEOPraHWYECKOW XUMUM (C BKJIIOUYEHHEM 3HAHUU U3
o0mieil xumun) U oprannyeckoil xumuu. opMUpOBaHKUE JAHHOW CHUCTEMbI 3HAHUI MPU H3yUECHUU



npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMS BCETO MHOT0O00pasusi BEIIECTB Ha OCHOBE
OOIIMX MOHITUHN, 3aKOHOB M TEOPHA XUMUHU.

CtpykTypa conmepkanusi KypcoB — «Opranudeckass xumus» u «OO0Imas ¥ HeopraHuveckas
XUMUSD» cPOpMHUpOBaHA B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K HU3YUYEHHIO
yueOHOro Mmatepuaia U OOyCIIOBJI€Ha HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCcKOM XUMHUHU BELIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIIACCHUECKOW TEOPHHM CTPOCHHUS OPraHMYECKUX COEAUHEHUH, a
TaK)K€ HAa YPOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX IPEACTABIECHUN O CTPOEHUHU BEILECTB.
CBeneHusi 00 M3yuyaeMbIX B Kypce BELIECTBAaX JalOTCd B Pa3sBUTHM — OT YIJIEBOAOPOAOB [0
CIIO)KHBIX OHMOJIOTUYECKH AaKTHBHBIX COEJMHEHUH. B Kypce OpraHm4eckoil XMMHUHU TOJIy4aroT
pa3Butue cOpMHpOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS IEPBOHAYAIBHBIC
MIPEJICTABICHUSI O XMMHUYECKOH CBSI3U, KJIACCU(UKALMOHHBIX MPHU3HAKaX BEILECTB, 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[lon HOBBIM yrJIOM 3peHUS B mpeaMmere «Xumus» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
M3YYCHHBII Ha YpOBHE OCHOBHOTO OOIIEro o00pa30BaHHUA TEOPETUYECKUN MaTepuanl |
(akTOJIOrMUYECKUE CBEICHMS O BEIECTBaX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas W HeopraHuveckas XUMHsS» OOydalOIIMMCS IPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE NMEPUOANYECKOI0O 3aKOHa C 00IETEOPETHIECKUX U METOJOJOTUYECKUX MO3ULMM, TIy0xKe
MIOHSATh UCTOPHUYECKOE M3MEHEeHUE (DYHKIIHIA 3TOTO 3aKOHA — OT 0000maromei 10 0ObICHSIONICH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMII O BaKHEWIMX BEHIECTBaX, UX COCTaBE, CTPOEHUHU, CBOMCTBaX W
IIPUMEHEHNH, a TaKX€ O XMMUYECKHX PEAKIUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsercs B Kypcax 10 wm 11 kjaccoB 3ieMEHTaMU  COAEpPKaHUs, HMMEIUUMU
KyJIbTYpOJIOTHUECKUII M NPUKIAJAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBSA3M XMMHMHM C JpYIMMH HayKaMH, pPAacKpbIBalOT €€ poib B II03HABATEIbHOW U
NPAaKTUYECKON JIEATETbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBaXEHHUS K TPOIECCY
TBOpPUYECTBAa B O0JIACTM TEOPUM U NPAKTHUECKUX MPUIOKEHUM XUMHH, MOMOTAaOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(DOpPMALMIO M MPUMEHATh €€ Ui MOMOJIHEHUS 3HAHWW, pelieHUs
MHTEJUIEKTYAJIbHBIX M SKCIEPUMEHTAJIBHBIX MCCIEIOBAaTENbCKUX 3a1ad. B 1mernoMm coxpepxkanue
yueOHOro npeamera «XUMHsD JAaHHOTO YPOBHS M3yUEHHUS OPUEHTHPOBAHO Ha (HOpMUPOBAHHE Y
00yyaromuxcsi MUPOBO33PEHUECKOW OCHOBBI JUIsl MOHUMAaHUSA (UIOCO(MCKUX HIEH, TaKUX Kak:
MaTepHabHOE €IUHCTBO HEOPTaHMYECKOT0 M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHMEM, IT03HABAEMOCTb IIPUPOIHBIX SIBICHUN MMYTEM SKCIIEPUMEHTA U
pemieHuss TMPOTHBOPEUUl MEXAy HOBBIMH (haKTaMH W TEOPETUYECKUMH TPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHMHM B DPELIEHUH SKOJIOTMUECKHX MpoOjeM, a Takxke MpobieM cOepexeHUs
SHEPreTHUECKUX PECYpPCOB, ChIPbsI, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane pemieHus 3aad BOCIUTAHUS, PA3BUTHS U COLIMATIU3ALUU O0YUYaAIOUINXCS MPUHSTHIE
porpaMMoil MO XHMHHM TOAXOAbl K ONPENEICHUI0 COACPKAHUSA W TOCTPOCHUS MpeaMera
npeaycMaTpuBaloT (OPMHUpPOBAaHHE YHHMBEPCAJIbHBIX Y4YeOHBIX JACUCTBUM, HMMeoUMX 0a30Boe
3HAYEHUE IS PA3TUUHBIX BUIOB JACATEIBHOCTU: PELICHUs MPOo0JieM, IIOMCKa, aHaInu3a U 00paboTKH
UHPOpPMALIMK, HEOOXOAUMBIX Ui TPUOOPETEHHs OIbITa MPAKTUUYECKOM U HCCIEI0BATEIbCKOM
JIESITEIbBHOCTH, 3aHUMAIOIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npakTtuke npenojaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO O0IIeT0 00pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IPU OINpPEAETICHUH COJIEP/KaTeIbHON XapaKTepUCTUKU
Hejaeldl MW3y4deHusi TMpeaMeTa HaIlpaBICHUEM [EPBOCTENEHHONM 3HAYMMOCTH  TPAJAUIIMOHHO

2



npu3HaéTcss  (GOPMUPOBAHHE OCHOB XHMHUYECKOH HAyKM Kak OOJacTM  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUUECKON JEATEIHLHOCTH YEJIOBEKA M KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOI
KyJabTypbl. C METOJIMYECKONW TOYKHM 3pPEHHS] TaKOW TMOAXOJ K OMPEACNICHUIO IeNied W3ydeHUs
MpeMETa SIBJISICTCS BIIOJTHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PEHUS TJABHBIMU IESIMU HM3YYCHHS TNpeaMera «XuMus» Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:

e (GopMHpPOBAaHME CHUCTEMBbl XHMHUYECKHMX 3HAHUW KakK Ba)XHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPa, B OCHOBE KOTOPOM JIEKAT KIKOYEBBIE IMOHATHUSA,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3blKa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHH MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE NPEJCTABICHUNH O HAyYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHYECKHX PEaKIui, HEOOXOAMMBIX Il MPUOOPETCHUsS YMEHUN OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBICHHUI, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM KH3HU,

® pa3BHUTHE YMEHUH U CIIOCOOOB JESATENLHOCTH, CBSI3aHHBIX C HAOIMIOJACHUEM U OOBSICHEHHEM
XUMHYECKOTO OJKCIIEPUMEHTa, COOJIFOJICHHEM TMpaBWiI OE30MacHOTO OOpalieHus ¢
BEII[ECTBAMH.

Hapsimy ¢ sTuM, conepkarenbHas XapaKTepUCTHUKA IeJied W 3a1ad W3ydeHHUs TpeaMera B
IporpaMMme o XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B
cUcCTeMe cpenHero obmiero oopasoBanus. CerofHs B MpPENoJaBaHUU XUMUU B OOJBIIEH CTeNeHH
oTaéTcs MpeaNnoYTeHHE MPAKTUIECKO KOMIIOHEHTE CO/Iep KaHus 00yUYeHHsI, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMTYCKHHUKA 00111€00pa30BaTeNbHON OpraHU3aIliy, BIAJCIONIET0 He HAOOPOM 3HAHUH,
a (DyHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSMH aKTUBHOTO IOJYYCHUS
3HAHUI ¥ MPUMEHEHHS UX B PEaIbHOM KU3HU JJI PEIICHUS TPAKTUYECKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH U3yUYeHUU npeaMeTa « XUMUs» JOMUHHUPYIOIIEe 3HAUCHHE TPUOOPETAIOT
TaKue IeJIM U 33/1a49H, KaK:

ajanranusi o0y4Jaromuxcsl K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIErocs MUpa, GopMUpOBaHUE
MHTEIJIEKTYyallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0o0pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHUsX,
CBSI3aHHBIX C BEILIECTBAMU U X IPUMEHEHUEM;

dbopMupOBaHUE Y 00YJAIOIIUXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITETEHITUI ), HMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHE IS PA3IMYHBIX BHJIOB JCATEIBHOCTH: pEIICHUs NpoOsieM, IOHUCKa,
aHanu3a u oOpaboOTKM WH(OpPMAIMK, HEOOXOIUMBIX MJIsi MPUOOPETCHHsI OMbITa NEITEIbHOCTH,
KOTOpasi 3aHMMAaeT BaXXHOE MECTO B TIO3HAHWHM XWMHH, a TaKkKe JJIs OICHKH C TIO3HIIHI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB M XHUMHUYECKUX IIPOIECCOB Ha
OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4JaroIUXCsl: CIMOCOOHOCTH CaMOCTOSITENIPHO MPUOOpETaTh HOBBIE 3HAHHUA TI0 XHUMHU B
COOTBETCTBUU C >KM3HCHHBIMU IMOTPEOHOCTSMHU, WCIIOIH30BATh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIONCKA W aHaiu3a y4eOHOW W HAay4HO-TIOMYJISIPHOW HH(POPMAIMH XHUMHUYECKOTO
COJICpKAHUS;

(GhopMHUpPOBaHWE U PA3BUTHE Y OOYYAIOUIUXCS ACCOIIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOIIOIaTEIPHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIPY TUIAHUPOBAHUHU U TPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIUTAaHHUE Yy O0ydaromuxcsi YOekIEHHOCTH B TYMAaHHUCTUYECKOW HAMPABICHHOCTH XUMHUU,
e¢ BaXHOH pOJIM B PEUICHWH TIIOOATIBHBIX NPOOJIEeM pPalMOHAIBHOTO IPHPOIOIIONB30BAHHMS,
MOIMOJHCHUA OJSHCPIrCTHYCCKUX PECYPCOB U COXPAHCHHUA MPUPOJHOTO pPaBHOBECHUA, OCO3HAHHA
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPHUPOJC U CBOEMY 3JI0POBBIO, a TaK)Ke MPHOOPETECHUS
OIIbITa HWCIIOJIB30BaHUA IMOJIYUYCHHBIX 3HAaHUHU I MIPUHATUA TPaMOTHBIX peH_IeHI/Iﬁ B CUTyalusX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yueOHOM T1utaHe cpemHero oOmiero oOpa3oBaHHs TpPEAMET «XUMHs» 0a30BOrO YpPOBHS
BXOJIUT B COCTaB NpeaMeTHON 001acT «EcTecTBeHHO-HAyUHbIE IPEAMETHI.

OO1ree yMCIO YacoB, OTBEACHHBIX I U3YYCHUsS XMMHH, Ha 0a30BOM YpPOBHE CpEIHETrO
obmrero oopazoBanus, coctapisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHNYeCKON XUMHUM

[IpenMer opraHM4ecKol XUMHUHU: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYEHUE B IIOJYyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. bytineposa, eé
OCHOBHbIE MOJOXKeHUsA. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BEIECTB. ['OMosorus, n3omMepus.
XHMHYECKas CBA3b B OPraHUYECKUX COEIUHEHMSX — OAMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o Kiaccu(UKAMK OpraHWYECKHX BemlecTB. HoMeHKIaTypa OopraHHYecKuX
COeJIMHEHUI (cucTeMaTHdecKas) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IPEICTaBUTENEH KJIacCOB
OpraHNYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB M WX IPEBPAIICHUI: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOACHNE U ONMUCAHNE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLCHHIO
OpPraHMYeCKUX BEILIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBaHUE U TOPEHHE).

Yraesoaoponbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psia. Meran W 3TaH — mpocTeuine
IIPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMEIECHUsI U TOPEHus),
HAaxO0JICHUE B NIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUN psAl. DTUIEH U NPONWIEH — IPOCTEHIIne
NPEJCTaBUTENIN AJKEHOB: (PU3MUYECKHE M XHMMHYECKHE CBOMCTBa (peakuuMu THIPUPOBAHUS,
raJoreHUpPOBaHUs, FMIPATALIUH, OKHCICHHUS U MIOJIMMEPU3ALINH ), TOTYUESHHE U TPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u MetwiOyTtaaueH-1,3: cTpoeHHe, BakKHEHIINE XUMHYECKHE
cBOMicTBA (peakuus noaumepusanun). [losyueHne CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH psifl. ALIETHIIEH — MPOCTEHIINi
NPEJICTaBUTENIb AIKMHOB: COCTaB, CTPOCHHE, (PH3MUECKHE M XHMHUYECKHE CBOWCTBA (peakiuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAHMS, THApaTallMK, TOPEHMSI ), IOJTyYEeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3HUYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAaHUSI M HUTPOBAHUSA), NOJIydeHHE M HpUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue ceoUCmea (peakyuu 2ar02eHUpO8aHUs U HUMPOBAHUL), NOJYUeHue U
npumenenue.  TOKCHMYHOCTH  apeHOB. I'eHeTmueckas  CBA3b  MEXIY  YIVIEBOJOPOJaMH,
IIPUHAJIEKAIMMHU K pPa3IM4HbIM KJIacCaM.

[TpupoaHble MCTOYHUKHU YTIIEBOJOpOJOB. [IpuponaHbIii ra3 W momyTHbIE HE(QTSHBIE Ta3bl.
Hed1p u e€ npouncxoxaenue. CriocoOs! nmepepaboTKi He(TH: MMEepPEeroHKa, KPEKUHT (TepMUYECKUH,
KaTaJauTHyeckuit), nuponus. IIpoaykTsl nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yTosib U IPOAYKTHI €T0 epepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YECHHs BEILNECTB M HMX IPEBPALICHHUN: O3HAKOMIICHHE C
o0Opa3aMu IulacTMacce, KayuyykoB M pe3uHbl, kojulekuuu «Hedte» u «Yromapy, MonenupoBaHue
MOJICKYJl YIJIEBOJIOPOJIOB U TaJOT€HONPOM3BOJIHBIX, MPOBEJACHUE NPAKTUYECKON paboThI:
[IOJIyYEHUE YTUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacy€rHble 3an1a4n.

Bbruncnenus no ypaBHEHUIO XUMUUECKON peakuu (Macchl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BElIECTBa UM MPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BELIECTB WU MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamue oprann4eckue coelMHEHUs
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[IpenensHble OAHOATOMHBIE CIUPTHL. MeETAaHOA W D3TAaHON: CTPOCHHME, (QU3MUECKUE U
XMMUYECKHE CBOMCTBA (peakiyu C aKTUBHBIMH METaJllaMH, TaJlOT€HOBOJOPOJAaMH, TOpEHHE),
npuMeHeHne. BotopoiHbIe CBS3M MEXy MOJIEKYJIaMH CIUPTOB. JeficTBHE MeTaHoIa U ATaHOoJIa Ha
OpraHu3M YeJIOBEKa.

MHoOroaToMHBIE CIUPTHL. OJTWICHTIUKOIb W TIUWIEPUH: CTpPOCHHE, (UIUYECKUE H
XUMHUYECKHE CBOICTBa (B3aMMOEHCTBHE CO IIETIOYHBIMH METalslaMHU, KaueCTBEHHAs! peaklus Ha
MHOTOaTOMHBIE CcHUpThl). JlelicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHMe TIUIEpUHA U
ATUIICHTIIUKOJSL.

®deHo: CTpPOCHUE MOJEKYJbl, PU3NUECKUE U XUMHUUECKUE CBOMCTBA. TOKCHMYHOCTH (eHoIa.
[Tpumenenue peHona.

Anpnerunsl U Kemowuwi. DopManbiaerui, ameTanbaeTHA: CTpOoeHHe, (uznyeckue u
XUMHYECKHE CBOWCTBA (pEaKkIMH OKHUCICHUS W BOCCTAHOBJIICHHS, KAa4€CTBEHHBIC PpEAKINH),
MOJTyYCHUE ¥ IPUMEHEHHE.

OnHOOCHOBHBIE TpeJesibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHAs U yKCycCHasi KHUCJIOTBHI:
cTpoeHHe, GU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME Ui Kilacca KUCIOT, PeaKIIHs
sTepuduKanmMu), TMONydeHHe U TnpuMeHeHue. CTeapuHOBass U OJIGMHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaKk CONH BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOlIee ACHCTBUE.

Cnoxsble 3(Upbl KaK MPOM3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONIU3 CIIOKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruosnorudeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccuUKAIKs yIriIeBOI0OB (MOHO-, M- W TOJHcaxapuisl). [ roko3a —
MpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbl, (PU3MYEeCKHe W XHUMUYECKUe
cBoiicTBa (B3ammoeiicTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpO’KEHUE TIIIOKO3bI), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHE,
ouonoruueckas posb. otocunres. PpykTo3a Kak H30MeEp IITIOKO3bI.

Kpaxman u nemitrono3a Kak NpupojHble moiumepbl. CTpoeHHe Kpaxmajia W LEJUTIOI03bI.
dusnyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KAaueCTBEHHAs! PEaKIUs C HOJIOM).

OKcriepruMEeHTATbHBIE METOJIbl HW3YYEHHUS BEIIECTB W WX NPEBpAIlCHHWA: MpPOBEICHUE,
HaOJIIO/ICHUE U OTMCAHKE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKITHH
OJIHOATOMHBIX CIUPTOB (OKUCIIEHHE »dTaHoja okcuaoM wmeau(ll)), MHOTrOaTOMHBIX CHUPTOB
(B3aumopelicTBue rmuepuHa ¢ ruapokcuaom meau(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuna cepebpa(l) u rugpoxcuaom menu(ll), B3ammozeicTBre Kpaxmana C HOJIOM),
MPOBE/ICHUE NMPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

PacuérHsle 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOHM peakiiuy (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIH MPOJYKTa PEAKIIH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKITUH).

A3zoTcoeprkalie opraHi4eckie CoeIMHEHNSI.

AMHHOKHUCIIOTHL Kak aM(OTepHbIe OpraHuYecKue coeauHeHus. Puznueckue U XMMHYECKUe
CBOIICTBa aMHUHOKHCIOT (Ha TpuMepe ThuluHa). buHojormyeckoe 3HaUY€HHWE AMUHOKHUCIOT.
[TenTumael.

benku kak TpHPOIHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi, BTOpWUYHAS U
TpEeTUYHAsi CTPYKTypa OenkoB. XHMHUECKHME CBOWCTBa OEJIKOB: THAPOJIHU3, JCHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKH.



OKCIEpUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MpeBpalleHUi: HaOMIoneHue U
OTKCaHKE JIEMOHCTPALMOHHBIX ONBITOB: JIEHATypalusi OCJIKOB MPU HAIPEBaHWUHU, IBETHBIC PEAKIHH
O€IKOB.

BbicokomoiiekyIsipHbIe cOeJUHEHUS

OCHOBHbBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BE€HO, CTEIICHb IIOJMMEPHU3ALNH, CPEIHAA MOJEKyJIsApHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEpPU3als U TOJIUKOHICHC AU,

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBPALICHHMN: O3HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeMeTHbIE CBSI3U.

Peanuszanus MeXIpeIMETHBIX CBS3€M IMpH HM3y4yeHUM opraHumdeckoid xumuu B 10 kiacce
OCYUIECTBIIIETCS. 4epe3 HCIIOJIb30BAHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TaK |
MOHSITUMN, SBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE NTOHSTHUS: SIBIIEHUE, HAYUHBIA (aKT, THIIOTE3a, 3aKOH, TEOPHUS,
aHalIM3, CUHTE3, Kiaccu(uKalus, NEepPUOJUYHOCTb, HAONIOJCHHE, H3MEpEHHE, 3KCIIEPUMEHT,
MOJIETTUPOBAHUE.

dusuka: MaTepus, 3HEPTUs, Macca, aTOM, 3JEKTPOH, MOJEKYJa, SHEPIeTUYECKUI ypOBEHD,
BEIIIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHUE BELIECTBA, (PM3MUECKUE BETUUMHBI M €HMHULBI UX
U3MEpEHMUSL.

buonorust: kierka, opranusm, Ouochepa, oOMEH BEIIECTB B oOpraHusMme, (pOTocHHTE3,
OMOJIOrMYeCcKU aKTHBHBIE BellecTBa (O€IKH, YIIIeBOAbL, JKUPBI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrus: NUILEBbIE MPOAYKTHI, OCHOBBI PALlMOHAJIBHOTO NMUTaHUS, MOIOIIHE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHMYECKHE IpenapaTsl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHHTETHUECKHUX
BOJIOKOH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHNU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOYyYarOITUMUCS
IporpamMM CpeIHero o0Iero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM).
HayuHo-MeToanyeckoil OCHOBOM ajisi pa3pabOTKH MIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS IPOTpaMM
cpelHero o0Iero o0pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN TTOIXO/.

B cooTBercTBUM € CHCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BBIJCICHBI
CJIEIyIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIMIMMHCS POCCHUUCKON TpakKTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHHIO;

[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJCHUN JIMYHOCTH Ha OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPAAULIUK 6a30BON HAYKH XUMUWU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalolUXcs PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH
IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCymumMunu HCHOCTHOfI CUCTEMC XUMHUYECKOT'O
00pa3zoBaHus;

HAJINYHUEC IPABOCO3HAHUA DKOJIOTHUECKOH KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTH
JKN3HCHHBIC IIJIAHEI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHSI MpeAMeTa «XUMHUS» JTOCTUTAIOTCSA B €MHCTBE yueOHOMH
U BOCTHTATEIbHOU JESATENHOCTH B COOTBETCTBHHM C T'YMaHHUCTHYECKHUMH, COIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aTaMH POCCHUICKOTO TpPa)<TaHCKOTO OOIIeCcTBa,
OPUHIATHIMU B OOIIECTBE HOPMAaMH W TPaBUJIAMH TOBEACHHUS, CIOCOOCTBYIOMIMMHE IMpolleccam
CaMOIIO3HaHUA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JINYHOCTU 06yqafoumxc;1.

JIM4HOCTHBIE pe3yNbTAaThl OCBOECHMS IpeaMeTa «XUMHUS» OTpaxaroT CHOpPMHUPOBAHHOCTH
OIBITA TI03HABATEIILHON U Hp&KTH‘ICCKOfI ACATCIIBHOCTHU 06yqa10mp1xcs[ 1o pcajin3alv NPpUHATHIX B
oO11ecTBe 1IEHHOCTE!, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIMTAHUSA:

OCO3HaHHS OOYYarOIIMMHUCA CBOMX KOHCTUTYLHOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBONOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M TMpaBUJaX MEXJIMYHOCTHBIX OTHOUIEHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW IEATENBHOCTH NPU CO3AAHUM Y4YEOHBIX MPOEKTOB,
pEeIICHUN y‘~I€6HBIX M MTO3HAaBATCJIbHBIX 3a41a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAaTh U NMPUHHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThl APYTUX
MIPU aHAJIKM3€ Pa3IMYHbIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAYYHOMY HACJIEIMI0 OT€YECTBEHHON XUMUU;

YBaXCHHSI K MPOLIECCY TBOPUECTBA B 00IACTU TEOPUU U MPAKTUIECKOTO MPUMEHEHHS XUMHUH,
O0CO3HaHUA TOI'O, YTO JOCTUIKCHUA HAYKH €CTh PC3YyJbTAaT NJIUTCIBbHBIX Ha6JIIOI[eHI/Il>'I, KPOMOTJIMUBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPYyda y‘IéHBIX " ITPAKTUKOB,;

HHTEPECCAa U MMO3HABATCIIBHBIX MOTHUBOB B IIOJIYYCHHUHN U IMOCJIICAYIOIICM aHAJIN3C I/IH(i)OpMaHI/II/I
0 MMEPECAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTECUYECTBEHHOU XUMHUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
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HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XMMHYECKUMHU SIBJICHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIIEHHOCTH;

TOTOBHOCTH OIIGHHWBAaTh CBOE TIOBEICHHE M TIOCTYNKH CBOMX TOBApHUIIEH C TO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN ITUX MOCTYITKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSA 1IEHHOCTEeH 370pOBOro U 0e30macHOro olpasza JKHU3HHM, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrocHHSI TIPaBUI OE30MaCHOTO 00pAIIeHUs ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJIOBOH JIE€SITEIILHOCTH;

MOHUMAaHUS [IEHHOCTH MPABWJI UHAUBUIYATBHOTO M KOJUIEKTUBHOTO 0€30MaCHOT0 MOBEACHHUS
B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUS TMOCJEACTBUN W HENPHUITHS BPEAHBIX NPHUBBIUCK (YMOTPEOJICHUS aJIKOTOJS,
HapKOTUKOB, KYpEHUs);

5) Tpya0BOIro BOCIMTAHMSA:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENBLCKON  JEeSTENbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPaKTUUECKOMY U3YUYEHHIO POoEeCcCHil pa3IMuHOro poja, B TOM YUCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHHUH 10 XUMUH;

YBaXXEHUsI K TPYLy, JIOSM Tpyia U pe3yibTaTaM TPYyAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYaJIbHOU TPACKTOPHH 0Opa3oBaHus, OyIayiieit
npodeccuu U peanu3alii COOCTBEHHBIX XKH3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) ’K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOUIEHMSI K NPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHMS
’KH3HU Ha 3emie;

MOHMMAaHHUA TJI00AJIbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATBHOM Cpebl;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMXKCHUNW XWMHUU JUISl PEIIEHUs BOIPOCOB
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

aKTUBHOTO HEMPUATUA ACHCTBUN, NPUHOCALIMX BpEJ OKpYyKaroUled NpUPOIHOM cpene,
YMEHHS TMPOTHO3UPOBATH HEOIATOMPHUATHBIC HKOJIOTHUYECKUE TOCIEICTBUS MPEAIPUHUMAESMBIX
JICUCTBUM U NPEJOTBPALLATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYJIbTYphI, OIbITa
JIEATETLHOCTH  DKOJIOTMUECKOW  HAMpaBJICHHOCTH, yMEHHUS  PYKOBOJCTBOBAaTHCSI HWMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOM M COLMANBbHON MPAKTHUKE, CHOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOJNOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH U OOIIIECTBEHHOW MPAKTUKU;

MOHWMAHUS CIEeNU(UKA XUMUU Kak HayKd, OCO3HaHUs e€ poimu B (QOPMHUPOBAHUU
paIoOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHMU IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpY’KaroleM
MHpE KaK O €IMHCTBE MPUPOJIBI M YEJIOBEKA, B IO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po0JieM COXpaHEeHUs MTPUPOJTHOTO PaBHOBECHS;



yOSKIEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHUHU JJIsi COBPEMEHHOW IMBWIM3AINH: B €€
I'YMaHHCTUYECKOM HANpaBIIEHHOCTH W BaXXHOH pOJM B CO3/aHUM HOBOHM 0a3bl MaTepUalbHOM
KyJbTYPbI, PEIICHUU TIO0AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHUS UEIOBEUYECTBA — CBHIPHEBOMA,
AHEPTreTUYECKOM, MUIIEBON U DKOJIOTHUECKOM 0€30MacHOCTH, B PA3BUTHH MEIUITUHBI, 00ECTIEYCHUN
YCJIOBHH YCIICIITHOTO TPY/Ja M DKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXIOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: IOHUMaHUs CYIIHOCTH METOJOB  IO3HaHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHanM3a U 00bACHEHUS SBICHUI OKPYKAIOIIEro MUPa U MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C HEIbI0
MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENTLHO MCIOIB30BaTh XUMUYECKHUE 3HAHUS JJIA PEHICHUS MpoOJieM B
peaNbHBIX KU3HEHHBIX CUTYaIUSIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIbCKON AEATENBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO, K
aAKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TPy/Aa B Pa3IMUHBIX cepax mpodecCHOHATHHON AeSITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yIbTaThl OCBOGHUS Y4eOHOTr0 IpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHUS BKITFOYAOT:

3HAYMMbIe I (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCA MEXKIUCIUTUIMHAPHBIC
(MeXIpeIMeTHbIE) 00IIeHayYHbIe TIOHATHUS, OTPaXKaroIIie [[eJIOCTHOCTh Hay4YHON KapTHUHBI MUpa U
crnenuuKy METOJOB IO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
SHEprusi, sSBIEHUE, MPOLECC, CUCTeMa, HAy4yHbIH (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAOI0IeHNE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCcaabHbIe yueOHbIEe AeHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYIIATUBHEIC),
obecnieunBaromue (hopmMupoBaHue (QYHKIIMOHAIBHOW TPaMOTHOCTU M COLMAIBHOM KOMIIETEHLIUH
00y4JaroIuXxCs;

CIIOCOOHOCTh ~ OOYYarOmIMXCSI ~ HCIOJb30BaThb  OCBOCHHBIE  MEXKIUCHUIUIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHMS U YyHHUBEpcajbHble YydeOHble JEeMCTBHSI B IO3HABATEIbHOW U
COIMAJIBHOM MPAKTHUKE.

MeTtanpeameTHble  pe3yJibTaThl OTPAXalOT OBJAJCHHE YHHUBEPCAJIbHBIMU  y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OgiaieHHe YHHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH e CTBUIMMU:

1) 6a3oBble JIOrHYecKue 1eHCTBUSA:

CaMOCTOSITENILHO  (DOpMYJIMpOBaTH W aKTyadU3UpOBaTh TMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpEeNeNsATh IEIN JeSTeIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU UX JTOCTHIKCHUS,
COOTHOCHUTD PE3YyJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU 1IENISIMU;

UCIIONIb30BaTh MPH OCBOGHUWU 3HAHUNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBLAETATH
XapakTepHble TMPU3HAKHM TIOHATUA M  YCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIINH BEIIECTB U XUMHUECKUX PEaKLUi;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SIBJICHUSIMU,
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CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIyKTHBHBIC, JETyKTHBHbIC, 10 AHAJIOTHUHU), BBISBIATh
3aKOHOMEPHOCTH M IMPOTHBOPEUYHUS B PacCMATPUBAEMBIX SIBICHUAX, (HOPMYITUPOBATH BHIBOIBI H
3aKIJIIOUEHUS;

IPUMEHSATh B Ipollecce MO3HAHMS, HUCIOJIb3YEMble B XMMUU CHUMBOJIMYECKUE (3HAKOBBIE)
MOJIeH, TIPeoOpa3oBbIBaTh MOJIEIbHBIC MPEACTABICHUS — XUMHUUECKHH 3HAK (CUMBOJ) 3JIEMEHTAa,
XUMHU4YecKas (¢opMmysia, ypaBHEHHE XHMMHUYECKOM peakuuu — TpH pEHIeHHH Y4eOHBIX
MTO3HABATEJIbHBIX U MPAKTUYECKHUX 3a/]a4, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLUH.

2) 6a3oBbIe HCCIeA0BaTENbCKUE eiiCTBHS:

BJIa/IETh OCHOBaMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIU;

¢opMynupoBaTh LEIM W 3aJa4d  UCCJIECIOBAHMs, WCIIOJIb30BAaTh IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYIHMPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI IS
(GbopMUPOBaHUS THIOTE3bI 10 TPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSATEJBHOIO IUIAHUPOBAHMS W IPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOJaTh 3a XOJIOM MpoIlecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIMpPOBaTh O0OOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAHUS, COCTaBJIATH OOOCHOBAHHBIA OTYET O MPOJIEIAHHON
pabore;

pUOOpeTaTh ONBIT YYEHUYECKOW MCCIEAOBATEIbCKOM W TNPOEKTHOW JAESITEIbHOCTH,
MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pELIEHUS
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO PA3IMYHBIX METOAOB [TO3HAHUS.

3) paGora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHUKAX WH(pOpMaluu (Hay4yHO-MIOMyJIsIpHas TUTepaTypa
XMMUYECKOTO COJIEep)KaHMsl, CIpaBOYHbIE MocoOus, pecypcbl VHTepHeTa), aHaAIU3UPOBAThH
MHPOPMALIMIO PA3JIMYHBIX BUAOB U (QOPM TMPEICTaBICHHUsS, KPUTHUYECKH OICHUBATh €&
JIOCTOBEPHOCTh M HENTPOTUBOPEUNBOCTb;

(dbopMynIHpOBaTh 3ampockl M TMPHUMEHATh pPAa3JIMYHbIE METOJAbI TPU TOHUCKEe U oTOOpe
nH(popMaluu, HE0OXO0AUMOM /1JIs BBINOJHEHUS YyYeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTUH u
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAaJbHYIO (GOpMy NpeacTaBieHUs HHPOpPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsl, TaOIULbL, PUCYHKH U IpYTHE);

UCMOJIb30BaTh HAY4YHBI S3bIK B KauecTBe CpeacTBa Npu paboTe ¢ XUMHUYECKOU
uHpOpMaLKei: MPUMEHATh MEXIpeIMeTHbIE ((PU3NUEeCKUe U MaTeMaTHUECKUE) 3HAKU U CHMBOJIBI,
(dopMyiibl, a0OpeBUaTYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH efiCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEeMbI B XOJi¢ JUAJIOra W/WIU JUCKYCCHH,
BBICKa3bIBaTh  HJeH, (OPMYIHUPOBATh CBOM MPEJIOKEHHS OTHOCUTENIBHO  BBITOJHEHHS
IIPEUI0KEHHON 3aJa4uH;

BBICTYIIaTh C INIPE3€HTALMEH pe3yJlbTaTOB I103HABATEIbHOW JAEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BEILIECTB, peaH3alMyd y4eOHOTO
npoekra W (OpPMYyJIHPOBAaTh BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA IMyTEM
COTJIACOBAHUS MO3UIINI B XOZ€ OOCYKICHUSI 1 0OMEHA MHEHHUSIMH.

OBiajieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMH AeHCTBUAMM:
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CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOKO IO3HABATEJIBHYIO JAESTEIBHOCTD,
ompenenss e€ LeMM U 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH
npeJUlaraeMblii  aJrOPUTM JICHCTBHI TIPH BBIOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(hPEeKTUBHBIA COCOO MX PElIeHUs C y4ETOM IOJIyYEHHS HOBBIX 3HAHHMH O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

IIpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI O XUMHUYECKOW COCTABISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJM XUMHUHM B TIO3HAHUM SIBJICHUN MPHPOJIBI, B (HOPMUPOBAHUU MBIIIJICHUAS H
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHON TI'PAMOTHOCTH, HEOOXOIMMOM [uid pelIeHus
MPAKTUYECKUX 3aJad M SKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO H
MPUPOJIHON Cpelie;

BJIA/ICHAE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE ITOHATHS
(XMMMYECKUIl 3JI€MEHT, aToM, OJJEKTpOHHas oOO0OJOYKa aToMa, MOJIEKyJa, BaJEeHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKash CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaI€HHast), MOJIb, MOJIIpPHAs Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBINA CKeNeT, (yHKIMOHATIbHAS
rpyIIa, pajauKai, U30MepHus, U30MEpbl, TOMOJIOTHYECKUH Psll, TOMOJIOTH, YIJIIEBOJAOPObI, KUCIOPO/
1 a30TCOJEpKALIUE COCIUHEHUsI, MOHOMED, ITOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIISIPHBIC
COEJIMHEHMS); TEOPUU U 3aKOHBI (TeopHsi CTpoeHHus opraHumueckux BemectB A. M. bytieposna,
3aKOH COXPAaHEHHUs MAacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI A3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMA, JIe)KAIIUE B OCHOBE IOHUMAaHUS HPUYUHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SBJIEHUH, (aKToNornyeckue CBEACHUS O CBOMCTBax, cOCTaBe, NOJIYYEHUH U
0€30IacHOM HCHOJIb30BAHUM BAKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U NPaKTHYECKOU
JIeATEIIbHOCTH YEIIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTePHbIC PU3HAKU MOHITUH, yCTAaHABINBAThH UX
B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHS IIPU OINMCAHWHM COCTaBa, CTPOCHUA M
MPEBPAIICHUI OPraHUYECKUX COEIUHEHHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY Ul COCTaBIICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJI OpraHMYECKUX BEILECTB U
YPaBHEHHH XMMHYECKUX PEAKLUM, W3rOTAaBIMBAaTh MOJEINA MOJIEKYJ OPraHMYECKHUX BELIECTB UL
WJUTFOCTPALIMY UX XUMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPHHAUICKHOCTh HM3YYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOGHHIO K OIpenes€éHHOMY KiacCy/Tpynme COeIMHEHH
(YryiieBomopo/bl, KUCIOPOJ U a30TCO/IEpIKale COSANHEHNS, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS),
JaBaTh KM Ha3BaHusl Mo cucremaruueckoi HomeHknarype (IUPAC), a Ttakke npuBOAUTH
TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, NPONMIIEH, AalleTUJIEH,
ATUJICHIJIMKOIb, TIULIEPUH, (heHoT, popManbIerus, aueTaabAeril, MypaBblHas KUCIOTa, YKCYCHasI
KHCJIOTa, OJEMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (GPyKTO3a, Kpaxmal, LeJIII03a,
TJIMITUH);

c(OPMHPOBAHHOCTh yMEHHUSI OIPENENATh BUABI XUMHYECKOM CBS3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);
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c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITH TMOJOXKEHUS TEOPHUH CTPOCHHS OpPraHHYECKHUX
BemectB A. M. BbytiepoBa st 0ObSICHEHUS! 3aBUCMMOCTH CBOMCTB BELIECTB OT UX COCTaBa M
CTPOEHMUSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOEHUE, (GU3UIECKUE U XUMHUYECKUE
CBOMCTBA TUMUYHBIX MPEJCTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, JTaH,
STWJICH, TPOIWJIEH, aneTuijeH, Oyramuen-1,3, metwiOyrtamauen-1,3, OCH305, METaHOJ, ATaHOII,
STUJICHTIIMKONb, TIHIEPUH, (EHON, aleTanblerui, MypaBbUHas U YKCYCHas KHUCIIOTHI, TJIIOKO3a,
KpaxmaJ, LEJUII0JI03a, AMUHOYKCYCHAsl KHUCIIOTa), WIIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHHUSIMH COOTBETCTBYIOUIMX XMMHUYECKUX PEAKIUN C HMCIOJIb30BAHHEM CTPYKTYPHBIX
dopmy;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJIOPOJIHOTO ChIphs (HE(DTh,
MPUPOJHBIN Ta3, yrojb), CIOCOOB UX TEPEpadOTKM M MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCICHUS 0 XUMUYECKUM YpPaBHEHHSIM (MacChl,
00BpEMa, KOJIMUECTBA UCXOIHOTO BEIECTBA UM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJECTh CUCTEMOW 3HAaHHWA OO0 OCHOBHBIX METOJaX HAay4YHOTO
MMO3HAHMUS, UCTIOJIB3YEMbIX B XUMUU MIPU U3YUCHUH BEUIECTB U XUMUYECKUX SIBJIICHUM (HaOII0eHuE,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJACIUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS
MIPUHATHSL PEIICHUH B KOHKPETHBIX >KHU3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX C BEHICCTBAMU M HUX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBUia TOJIB30BAHUS XUMHUYECKOW TOCYI0N W
1abopaTopHBIM 000PYJOBaHHUEM, a TaKKe MpaBHJa OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITIOITHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBINOMHATH XUMHUYECKUH JKCIEPUMEHT
(npeBpallleHrsT OpPraHUYECKUX BEIECTB IMPU HArpeBaHHUM, IMOJYUYEHUE STHIIEHA U U3YYCHHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUU OPTAaHUYCCKUX BEIIECTB, JICHATYpaIis OCITKOB MPU HArPEBaHUH,
[BETHBIC PEaKIMU OEITKOB) B COOTBETCTBHUH C MIPABUJIAMHU TEXHUKH 0€30MaCHOCTHU MpU oOparieHun
C BemecTBaMHU M JIA0OPATOPHBIM OOOPYIOBAaHUEM, TMPEICTABIATh PE3yJbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (oOpMe 3alucH YpaBHEHUIH COOTBETCTBYIOUIMX peakuuid u (GopMyaupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYH0 WH(GOpPMAIIHUIO,
MOJTy4aeMyto U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOi nHpopmammu, MTHTEpHET U IpyTrux);

c(hOPMHUPOBAHHOCTh YMEHHUU COONOJATh TPaBHJIA OSKOJOTHYECKH IIeTIECO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOW JIEATEILHOCTH B IEJSIX COXPAaHEHUS CBOETO 3/I0POBbS U
OKPY’KaIOIIeH MPUPOTHON Cpebl, 0CO3HABATh OMACHOCTh BO3JICUCTBHUS HA >KUBBIC OpPTaHU3MBI
onpeeNEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAas cMbICH nokazatens [1JIK, moscHsaTs Ha mpuMepax
CrocoObl YMEHBIIIECHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIsE O0y4aroluXcsi C OTPaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA,

JUTSL CIIETIBIX U CAO0OBUISIIMX OOYUYAIOUINXCs: YMEHHUE HCTOIh30BaTh PEbe(pHO-TOUCUHYIO
cucreMy obo3Hauenuit JI. bpaiins st 3anucu Xumudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos

HaumeHnoBanue pa3nenoB u Tem DOnexTpoHHbIE (IUPPOBEIC)
Ne i/ KonTposibHbie [IpakTnueckue
POrPaMMBI Bcero o0Opa3oBaTeIbHbIE PECYPCHI
paboThl paboThI
Pasnea 1. Teoperndeckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[IpenmeTt oprannueckoit xumuu. Teopust
N Bubnunoteka
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHCHUHN A. 3
LLOK https://myschool.edu.ru/
M. bytneposa
Hroro no pazgeny 3
Paspnen 2. Yriaesonopoabt
71 n ) Bubnunoteka
. €IeJIbHBIE YTIIEBOAOPOIbl — AJTKaHbI
pea y AOPOA LIOK https://myschool.edu.ru/
27 HenpenenbHbie yriieBoaOpOAbL: aJKEHBI, 6 | Bubnnoteka
' alKaJguEHBbI, aJJKUHBI LIOK https://myschool.edu.ru/
Bubnunoteka
2.3 ApomaTuiecKkue yrieBogopoabl 2 LLOK https://myschool.edu.ru/
24 [IpupoiHbIE ICTOYHUKH YTIJIEBOJIOPOJOB U 3 1 bubamoreka
. UX mepepaboTka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamme opranuyeckue coeJHHeHHU
3.1 Crnuptsl. ®enon 3 Bubnunoteka
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

LLOK https://myschool.edu.ru/

19 Anbneruasl. KapOoHOBBIE KMCTOTHI. 7 Bubnunoteka
CrnoxHble 3¢upbl LLOK https://myschool.edu.ru/
Bubnunoteka
33 YIIEBObI 3 LLOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3nen 4. A3oTconep:xkaiiyne opraHudeckue coeIuHeHust
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3 ELV(I)6KnE:t;es’:(/a/mvschool.e dury/
Hroro no pazneny 3
Paznen 5. BbicOKOMOJIEKYJISIPHBIE COCIMHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonoxna 2 326Kn::t;i}:(7/mvschool.e dury/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34
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K&HCHI[apHO-TeMaTI/I‘-IeCKOG IJIaHUPOBAHHC

10 A xiacc
DJEKTpOHHbBIE
Ne
Ne Koz- Hata usyuenus G poBbIe
n/ Tema ypoka
o /T BO o0Opa3oBaTesbHbIC
4acoB Tnan daxr pecypcbl
Pazpnen 1. TeopeTnueckue 0CHOBBI OpraHUYECKOM XUMUH ( 3 vaca)
1 [Ipeamer
0 praIllmqecxoﬁ XUMHH bubamorera LIOK
1 p ’ 1 07.09.23 https://m.edsoo.ru
e BO3HUKHOBEHHE
’ [7f412636
pa3BUTHE U 3HAUYCHUE
2 Teopust ctpoeHust bubnuotexa [JOK
OpPraHu4eCcKux https://m.edsoo.ru/7f
2 coemuHeHui A. M. 1 14.09.23 41a636
Bbytneposa, e€
OCHOBHBIE MOJIOKEHUS
3 [Ipencrasnenue o bubmuorexa [JOK
Kiaccudukanuu https://m.edsoo.ru/7f
OpraHMYeCKHX 41a636
BEIIECTB.
Homenkinarypa
3 P 1 21.09.23
(cucremaTuveckas) u
TPUBUAIbHBIE
Ha3BaHUS
OpraHHYeCKHUX
BEILIECTB
Paznen 2. Yraeromoposs! (13 yacoB)
1 AJIKaHBI: COCTaB U but6moreka IIOK
4 cTpoeHHe, 1 28.09.23 https://m.edsoo.ru/7f
o 412636
TOMOJIOTHYECKUH PSIJT
2 MeTaH 1 3TaH — bu6moreka [JOK
MpoCTeUIIne https://m.edsoo.ru/7f
5 1 05.10.23 41
TIPEICTABUTENH 412636
aJIKaHOB
3 bub6mmoreka [JOK
6 AJIKEHBI: COCTaB U 1 12.10.23 https://m.edsoo.ru/7f
CTpOEHHUE, CBOMCTBA 412636
4 DTWIIEH U TTPOTUIICH bubnuoteka [JOK
— IpocTennmne https://m.edsoo.ru/7f
7 1 19.10.23 41
TIPEICTABUTENH 412636
AJIKEHOB
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5 [TpakTrueckas padota bubmuoreka [JOK

Ne 1. «Ilonyuyenune https://m.edsoo.ru/7f
8 STUIICHA M U3YYEHHUE 26.10.23 412636
€ro CBOMCTB)»

6 AJKaueHsl. bubmuoreka [JOK
byranuen-1,3 u https://m.edsoo.ru/7f
MeTwiIoyTaaueH-1,3. 41a636

9 [Tonyuenue 09.11.23
CHHTETUYECKOTO
Kay4dyKa U Pe3UHBI

7 AJKHHBIL: COCTaB U bu6mmoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/7f
CTPOEHHUS, 412636
TOMOJIOTHYECKUHN PSII.

10 pAA 16.11.23
AneruneH —
MPOCTEUILNN
MIPEICTAaBUTEND
AJIKUHOB
8 Brruncnenus no bubmorexa [IOK
11 YPaBHEHHIO 23.11.23 https://m.edsoo.ru/7f
. 412636
XUMHYECKOHN peakiuu
9 ApeHbl: OeH301 1 bubnmoreka [JOK
12 TOIYOJI. TOKCUYHOCTh 30.11.23 https://m.edsoo.ru/7f
apeHoB 41a636
10 ['enernyeckas cBs3b bu6mmoreka [IOK
€BOJIOPOI0 https://m.edsoo.ru/7f
13 YHISBOAOPONIOB, 07.12.23
MIPUHAIICKAITUX K 41a636
Pa3IMYHBIM KJ1accam
Il | Konrponsnas paGora bubnnorexa IIOK
14 10 paszueny 14.12.23 https://m.edsoo.ru/7f
412636
«YTII€eBOAOPOABD)

12 [Tpupoausie bubnuotexa [JOK
WCTOYHUKHU https://m.edsoo.ru/7f
YIJIEBOJOPOJIOB: 412636
MPUPOAHBIN ra3 u

15 pHpoa 21.12.23

MOy THbIE HETSHbIE
ra3bl, HeQTh U
MIPOAYKTHI €€
nepepadoTKu
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13 [Tpupoansie
HMCTOYHHKHU
TJIEBOJIOPOIOB:
1}'11 DO HHE:I;;% " Bubnnoteka LLOK
16 PHpOd o 1 28.12.23 https://m.edsoo.ru
MONyTHBIC HEDTIHBIC
y [7f41a636
rassl, HepTh U
IIPOJYKTHI €€
nepepaboTKu
Paznen 3. Kucinopoacoaepskamye opranndeckue coequHenus (13 gacoB)
1 [IpenenbubIC bubnuorexa [JOK
OIHOATOMHBIE CIIUPTHI: https://m.edsoo.ru/7f
17 1 11.01.24
METaHOJI U DTaHOIL. 41a636
Bomopoanas cBs3b
2 MHoroaToMHbIC bu6mmoreka [IOK
CITUPTHI: https://m.edsoo.ru/7f
18 1 18.01.24
STHJIEHIJIMKOJIb U 412636
TJIUICPUH
3 deHoM: cTpocHUe bu6mmoreka [{JOK
MOJIEKYJIBI, https://m.edsoo.ru/7f
19 duznueckue u 1 25.01.24 41a636
XUMHUYECKHE CBOMCTBA,
IPUMCHCHHE
4 AJIBJICTHIBL: bu6moreka [JOK
20 dbopmanberua u 1 01.02.24 https://m.edsoo.ru/7f
412636
aneraiapaerug. AeTod
5 OIIHOOCHOBHBIE bu6mmoreka [{JOK
NpeneNbHbIE https://m.edsoo.ru/7f
21 KapOOHOBBIE KUCIIOTHI: 1 08.02.24 41a636
MypaBbUHAS U
YKCyCHas
6 [IpakTuueckas padota bubnuorexa [JOK
Ne 2. «CpoiicTBa https://m.edsoo.ru/7f
22 . 1 15.02.24
pacTBoOpa YKCYCHOMH 41a636
KHUCJIOTBD»
7 CreapuHoBas u
OJICMHOBASI KUCIIOTHI bubaunoreka LIOK
23 ’ 1 22.02.24 https://m.edsoo.ru
KakK MpeJICTaBUTEITN
el [7f41a636
BBICIINX KapO.KUCIIOT
8 Mpeuia Kak coau
BBICIINX KapOOHOBBIX bubnuoreka LOK
24 P 1 29.02.24 https://m.edsoo.ru
KHUCJIOT, UX MOIOIIICe
. H [7f41a636
JICUCTBHE
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9 CrnoxHbIe d(pHUpHI Kak bubmuoreka [JOK
MPOU3BOJIHBIE https://m.edsoo.ru/7f
KapOOHOBBIX KUCIIOT. 412636
25 07.03.24
['uaponn3 crnoxHbIX
s¢upoB
10 Kupsl: TrpoIN3, bu6mmoreka [JOK
MIPUMEHCHUE, https://m.edsoo.ru/7f
26 Ouostoruueckas poJib 14.03.24 412636
YKUPOB
11 VrieBoanl: COCTaB, but6mmoreka [JOK
Kiaccudukanms. https://m.edsoo.ru/7f
Baxueiimue 412636
27 MPEICTaBUTENN: 21.03.24
TIII0K03a, PpyKTO3a,
caxaposa
12 Kpaxman u nemnronosa
Bubnnoteka LOK
KaK MMPUPOTHBIC
28 PHPOA 04.04.24 https://m.edsoo.ru
MOJIMMEPHI 2412636
13 KoHnTtponbhas padota
o pazjaen
Kp Ay Bubnunoteka LLOK
«Kucnopoaconepxa
29 pPOACOACPIAIL 11.04.24 https://m.edsoo.ru
1€ OpraHudYeCcKue 412636
COCTMHCHUS
Paznen 4. A3zoTconepxkaiine oprannueckue coequnenus (3 yaca)
1 bub6mmoreka [JOK
30 AMUHBI: MCTUIAMUH H 18.04.24 https://m.edsoo.ru/7f
aHIIHH 412636
2 AMMHOKHCIOTBI KaK bub6moreka [JOK
amQoTepHbIe https://m.edsoo.ru/7f
OPTraHMYECKHE 412636
31 COCOUHCHMS, HX 25.04.24
OMOJIOTHYECKOE
3HaueHue. [lentuamp
32 3 benku kak npupoHbIe 02.05.24 bubnuorexa [JOK

BBICOKOMOJICKYJIAPHBIC
COCIUHCHUA

https://m.edsoo.ru/7f
41a636
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Paznen 5. BeicokoMouiekysipable coetuHenus (2 yaca)
1 OCHOBHBIE TTOHATHSA
Bubnnoteka LLOK
XAMHH
33 1 16.05.24 https://m.edsoo.ru
BBICOKOMOJIEKYJISIPHBIX
CRyIIp [7f41a636
COeIUHEHH I
2 OCHOBHBIE METOIbI
CHHTE3a
Bubnnoteka LLOK
BBICOKOMOJIEKYJISTPHBIX
34 . yiip 1 23.05.24 https://m.edsoo.ru
COCIMHCHUH.
A /7f412636

[1nacTmaccel, Kayuyku,
BOJIOKHA

OBUIEE KOJIMYECTBO YACOB KoHTponbHbIe paboThI — 2

I10 ITPOTPAMME 34

[IpakTrueckue paboOTHI - 2

20



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KaﬂeHI[apHO-TeMaTquCKOG IJIaHUPOBAHHC

10 b knacc
K ONEKTPOHHBIE
No No Ol | JlaTa n3y4eHus HuppoBbie
Tema ypoka -BO
n/n | T o0Opa3oBaTebHbIE
4aco
B [Tnan dakr pecypeel
Paznen 1. TeopeTnueckue 0CHOBBI OpraHUYECKON XUMUH ( 3 "aca)
1 [Ipeamer bubmoreka [JOK
OpraHuYeCcKOi XHUMUH, https://m.edsoo.ru/7f
1 P 1| 07.09.23
€€ BO3HUKHOBECHHE, 41a636
pa3BUTHE U 3HAYCHUE
2 Teopus crpoeHus bubnuorexa LIOK
OpPraHUYECKUX https://m.edsoo.ru/7f
2 coeauHeHuit A. M. 1 14.09.23 41a636
byrtneposa, e€
OCHOBHBI€ MMOJIOKEHUS
3 IIpencrasnenue o bu6mmoreka [JOK
KJaccu(uKanun https://m.edsoo.ru/7f
OpPraHUYECKUX 41a636
BEILIECTB.
Howmenxkiarypa
3 vP 1| 21.09.23
(cucremaTuueckas) u
TPUBUAIBHEIE
Ha3BaHUs
OpTraHUYECKUX
BEIIECTB
Paznen 2. Yraeromopos! (13 acos)
1 AJIKaHBI: COCTaB U bubmorexa [OK
4 CTpoeHHe 1 28.09.23 https://m.edsoo.ru/7f
’ y 412636
TOMOJIOTHUECKUH Psijl
2 MeraH u 3TaH — bu6mmoreka [IOK
MpocTenIme https://m.edsoo.ru/7f
5 P 1| 05.10.23 ey
[PENCTABUTEIIN 4132656
aJIKaHOB
3 but6mmoreka [IOK
6 AJIKEHBI: COCTaB U 1 12.10.23 https://m.edsoo.ru/7f
CTpOEHHE, CBOMCTBA o 412636
7 4 OTWJIEH U MPONUIIEH — 1 19.10.23 bubnuorexa [JOK
MpoCTenIIne https://m.edsoo.ru/7f
IpEICTABUTEIN 41a636
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AJIKCHOB

5 [IpakTuueckas pabota bubmuorexa [JOK

Ne 1. «ITonyuenune https://m.edsoo.ru/7f
8 STUJICHA ¥ U3YUICHHE 26.10.23 41a636
€ro CBOWCTB»

6 AJKa/IUEHBI. bubmmoreka [{JOK
byranuen-1,3 u https://m.edsoo.ru/7f
MeTHa0yTaaueH-1,3. 41a636

9 ITomyuyenune 09.11.23
CUHTETHYECKOTO
Kay4IyKa U Pe3UHBI

7 AJIKUHBI: COCTaB U bubmuoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/7f
CTPOCHHA, 412636

10 TOMOJIOTUYECKUH PSI. 16.11.23
AneTusieH —
MPOCTEUIINNA
IPEICTAaBUTEITb
AIKUHOB
8 Boruncnenus no bubmoreka [IOK
11 YPABHEHHUIO 23.11.23 https://m.edsoo.ru/7f
. 412636
XUMHUYECKON peaKIiH
9 ApeHbI: 6eH30I1 U bubnuoteka [JOK
oiryos1. TokcuanoC https://m.edsoo.ru/7f
12 TOAYOIL. TORCHAHOCTD 30.11.23 Al
apeHoB 412636
10 I'eneTnueckas cBs3b bubmuoreka [JOK
13 YIJIEBOAOPOJIOB, 07.12.93 thltns://m.edsoo.ru/ﬁ
NPUHAIICKAIINAX K 41a636
pa3JIMYHBIM KJlaccam
1 Konrtpomnbnas padora Bubmmorexa [IOK
14 10 paszueny 14.12.23 https://m.edsoo.ru/7f
412636
«YTIIeBOAOPOABD)
15 12 [Ipuponnsie 21.12.23 bubmuorexa [IOK
UCTOYHUKU https://m.edsoo.ru/7f
YIJIEBOAOPOJIOB: 412636

IIPUPOJHBIN ra3 u
MOy THBIE HEPTSIHBIE
raspl, He)Th U
HPOAYKTHI €€
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nepepaboTKu
13 [Tpuponusie
UCTOYHUKHU
YTJIEBOJIOPOIOB: bubanoreka
16 IIPUPOJHBIN ra3 u 781223 [HOK
MONYTHBIC HEPTIHBIC https://m.edsoo.ru
rasbl, HeTh U /7f41a636
MIPOAYKTHI €€
nepepaboTKu
Paznen 3. Kucnopoaconepsxkamue opranndeckue coequHeHus (13 qacos)
1 [Tpenenbuble bubmuoreka LIOK
17 OJHOATOMHEIE CIIUPTHI: 11.01.24 Ztltos://m.edsoo.ruﬂf
METaHOJI U ITaHOJI. 41a636
Bonopoanas cBs3b
2 MHoroaToMHbIC bub6moreka [JOK
CIIUPTHI: https://m.edsoo.ru/7f
18 STHJICHIJIUKOIb U 18.01.24 412636
TJIUICPUH
3 ®deHout: cTpocHue bubnuorexa LIOK
MOJIEKYJIBI, https://m.edsoo.ru/7f
19 dusudeckue u 25.01.24 41a636
XHUMHYECKHUE CBOMCTBA,
IpUMEHEHNE
4 AJIbJICTHIBL: bubmnoreka LIOK
20 (bopMabaerna 1 01.02.24 https://m.edsoo.ru/7f
aneraigbAerul. AueToH 412636
5 OZIHOOCHOBHBIE bubmuoreka [JOK
NpeeNbHbIE https://m.edsoo.ru/7f
21 KapOOHOBBIC KHUCIIOTHI: 08.02.24 41a636
MypaBbUHAS U
YKCyCHas
6 [TpakTnyeckas padora bu6nuorexa LIOK
2 Ne 2. «CBoiicTBa ) 15.02.24 Ztltps://m.edsoo.ruﬁf
pacTBOpa YKCYyCHOM 41a636
KHCIJIOTBD»
23 7 CreapuHoBas u 22.02.24 bubnuoreka [JOK
OJICMHOBAsI KUCJIOTHI, https://m.edsoo.ru/7f
KaK MMpeCTaBUTENH 412636
BBICIIINX KapOOHOBBIX
KHCJIOT
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Mpauta kak conu
BBICIINX KapOOHOBBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f

24 29.02.24
KHCJIOT, UX MOIOIIIEE 41a636
JIECTBUE
9 CrnosxxHbie 3(hUpBI KaKk bu6mmoreka [JOK
[IPOU3BOJIHBIE https://m.edsoo.ru/7f
25 KapOOHOBBIX KHCIIOT. 07.03.24 41a636
I'maponus CioKHBIX
a¢upoB
10 Kupsr: runponus, bu6mmoreka [JOK
2 NIpUMEHEHUE, 14.03.24 https://m.edsoo.ru/7f
Ouosiornyeckas poJb 41a636
KUPOB
11 VrieBoasl: COCTaB, bu6mmoreka [JOK
KIIacCU(UKaIHS. https://m.edsoo.ru/7f
Baxwueiimue 41a636
27 IIPEACTABUTEIHN: 21.03.24
TIII0K03a, PPyKTO3a,
caxaposa
12 Kpaxman u nemntonosa bubnnoreka IIOK
28 KaK [IPUPO/IHBIE 04.04.24 https://m.edsoo.ru/7f
41a636
MOJINMEPHI
13 KonTponbnas pabota bu6mmoreka [JOK
10 pa3zeny https://m.edsoo.ru/7f
29 «Kucnopoaconepsxaiu 11.04.04 41a636

€ OpraHu4ecKue
COCTMHECHUS

Paznen 4. A3otconepxaiire oprannueckue coequHeHus (3 yac

1

AMWHBI: METHJIAMHH U

bu6mmoreka [JOK
https://m.edsoo.ru/7f

30 18.04.24

AHWJIMH 41a636
2 AMWHOKHCIOTBI KaK bu6mmoreka [JOK
amQoTepHbIe https://m.edsoo.ru/7f
412636

31 OpraHUYEeCKHe 25.04.24
COCJTMHEHMUS, UX
OMOJIOTHYECKOE
3HadeHue. Ilentuast

32 3 benkn xak npupoaHsie 02.05.24 https://m.edsoo.ru/
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BBICOKOMOJIEKYJIAPHBIE 7f41a636
COEIMHEHUS
Pazgen 5. Beicokomonekysipabie coenHeHUs (2 yaca)
1 OCHOBHBIC TTOHSTHS bubnuoreka [JOK
33 XUMUHA 1 16.05.24 Ztltos://m.edsoo.ruﬂf
BBICOKOMOJIEKYJIAPHBIX 412636
COEIMHEHU I
2 OCHOBHBIC METOJIBI bub6moreka [JOK
CUHTE3a https://m.edsoo.ru/7f
34 BLICOKOMOJIf}Ky.]ISIpHI)IX 1 73.05.04 412636
COEJTMHEHUI.
IInacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34 KonTtponbHabie paboTs! — 2
I10 ITPOIT'PAMME [IpakTuyeckue paboTHI - 2
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HUp, ()Bl’/\fi()ﬂ/\'l’ﬂ
Op3ATEIBHBIE YUER
»

HBIE MATEI’MAJI bI

). C., Octpoymon U, I',, ¢y i
0. C., Oct] .)’” = Wikon C, A 10 KI0CC: yutof
it / - Mockna: Ipoeneneiye, 2022 ) JUIs o6ieoGpasonar,

JbHOI'0

AN B YUYEHUKA
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yupexcent

METO/IMYECKHE MATEPHABI 115t yyyirg 1o

1 Fa6puensu O. C. Xumns. 10-11 knacepr: MeTonmeckoe nocobue / O, (. [aGpuensn, A. B,
Kynuosa, - M.: Jlpocha, 2015.

2.a6puensi O. C. Xumus. 10 xnacc: HaCTONbHas Kuura jig
liocncoﬁomlwona, A. B. Sliuykosa. - M. Mpoga, 2016.

3. Ta6puens O. C. Xumus. 10-11 knacenr: xumug p TecTax, 3anauax
Ta6puensn, H. I1. BockoboliHukoBa M. : Npoga, 2017

4. Ta6puensn O. C. Xumus. 10 knace: KoHTponbhbe 1
[n mp.]. M.: Ipodpa, 2015.

5.Tabpuensn O. C. Xumus. 10 knace: xumuueckuii oKerepument b wkone / O, C. FaGprensit,
H. H. Pynos, B.H. TonkyHos. - M.: lpoda, 2013.

yuurens / O. C. I"a6puensu, H. IT.

» ynpaxuenusax / O, C.

PoBepounsie pabotsi / O. C. ['abpuens

LHHPPOBBIE OBPA3OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETH
UHTEPHET

CKHE HOBOCTH,
L http://www.alhimik.ru - monesmsie coBeThl, 3 (peKTHBIE ONBITHI, XHMUYE
BHPTYaNbHp1i peneTuTop. y # mopTai co CChUIKaMH
2 huP1//schoolbase.ru/:nlrticles/items/ximiya - BeepoccifckHit LIKOIIBHBIA TOP
g*ahOGPazoaa'renbnme CalThl IO XUMHUH.
~hltp://e-books, narod.ry - JIMTEpaTypa M0 XMMHUH.
' < »
- http://Www.hemi.nsu.ru/ - MHTEpHET-y4eGHHK «OCHOBLI XHMHUH
3. hnPs://resh.edu.ru/ - Poccwmiickas anexTpoHHas LIKOTA I S
iy W""W-Periodictable.ru - c6opHuUK crareif 0 XHMHUECKHX
;KCHePHMeHTaMH_
g ;mp i/ him-lseptember.ru/ -)KypHan «XuMHs B LIKOJIEY 5o
- ttp:// hijrw/ =KYpHaT « XMMHs H KH3HB) v (XHAMAKA 1 XH
9. http:/ Bk . . KTpOHHDBIHA XKYP «x3amep»
it I/’ Chemistry-chemists,com/index.html - 91€KTP JoarTebHas IIATHOPMA
ps: /teacher.examer.ru/app/chem/tests/dScSc - o6pa
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